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(S) Low-pressure paint atomizer-air spray gun. 

@ An air spray gun comprising a nozzle with a 
fnjsto-conlcaliy profiled tip, a cylindrical 
through bore, a pair of V-shaped grooves run- 
ning along said through bore and an oblong 
opening for ejecting paint under a pressure of 1 
to 6kgf/cm^ and atomizing said ejected paint by 
compressed air having a pressure of 0.5 to 
2kgf/cm^, wherein an air cap is arranged to form 
an annular air outlet between the outer 
periphery of the nozzle tip and a central air 
outlet of the air cap and said nozzle tip is 
located within in a front central through bore of 
the air cap. The invention preferably comprises 
at least a pair of auxiliary air outlets arranged in 
juxtaposition across the axis of the oblong 
opening to make the air jet streams from said air 
outlets to cross and crash the paint stream and 
at least a pair of angular air outlets to make the 
air Jet streams from said angular air outlets to 
cross and crash the paint stream downstream 
the first crossing and perpendicular to the first 
air jet streams to that the paint may be atomized 
under relatively low air pressure to prevent 
paint dissipation and consequently enhance the 
efficiency of painting. 
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pield of Invention] 

This Invention relates to an air spray gun to be 
suitably used for atomizing and spraying paint by 
compressed air and more particularly it relates to an s 
air spray gun capable of spraying paint under low air 
pressure to prevent generation and dissipatbn of 
misty paint and enhance the efficiency of painting. 

[Prior Art] 

A known air spray gun for atomizing and spraying 
paint tjy compressed air typically comprises a round 
paint nozzle through which paint is ejected in a jet 
stream and a number of air nozzles annulariy 
amnged around the paint nozzle through which conrv 
pressed air is driven out in order to atomize the paint 
being ejected. The arrangement of the air nozzles 
may be modified to meet the specific requirements of 
painting at a given wori( site and maximize the effect 
of painting. The air pressure to be used for spraying 
paint by such an air spray gun is normally found be- 
tween 2.5 and SkgfJcm^ so that the paint may be ejec- 
ted through the paint nozzle under the pressure of 0.5 
to 3kgf/cm2 unless a highly viscous paint is involved. 
The Japanese Industrial Standard (JiS) provides that 
the bore of the paint nozzle should be between 0.5mm 
and 2.5mm0 and most nozzles available in Japan 
have Inner diameters found within this range. 

The acknowledged greatest drawback of air 
spray guns of this type is dissipation of paint particles 
and, in order to minimize the problem of dissipation, 
there has been proposed an airless spray gun desig- 
ned to force out paint under high pressure so that the 
paint can be rendered to fine particles in the atmos- 
phere without using compressed air. Such an airiess 
spray gun nonnally comprises a spray nozzle having 
an obbng opening to produce a sector-like jet stream 
of paint While it can considerably overcome the prob- 
lem of dissipated paint, it requires a pressure as high 
as 100kgf/cm2 to be applied to the paint and a spe- 
cially designed high pressure pump to produce such 
a high pressure. Since the paint should be ejected at 
a high rate, this technique cannot suitably used for low 
viscous paints and thin paint coatings. Moreover, 
such a spray gun cannot produce satisfactorily fine 
paint partk:les and the sector-shaped jet stream can 
accompany at the lateral edges tails which are detri- 
mental to the effect of spraying. 

There has been developed a conciliatory tech- 
nk|ue of combining some of the features of both the 
airiess spray and the air spray and it is actually being 
utflized on commercial basis. With this technique, a 
nozzle having an oblong opening as in the case of air- 
less spray Is used and the paint is ejected under a 
pressure approximately as low as a half of the press- 
ure for air spraying, or sonnewhere between 40 and 
SOkgf/cm^. The jet stream of paint is then made to 



crash against a stream of compressed air to avoid dis- 
sipation of paint particles. 

There has also been proposed a paint atomizing 
apparatus that comprises a nozzle having an oblong 
opening and arranged within an air cap also having an 
oblong opening so that the paint ejected from said 
nozzle in the form of a flat jet stream is sunrounded by 
an evenly flowing air stream and then forced out of the 
air cap under atomized conditbn. 



10 While all the above described known paint spray 

techniques are accompanied by specific advantages 
and disadvantages and therefore being used In areas 
where the advantages can be most effectively exp- 
loited, they are not completely free from the problem 
15 of paint dissipation that needs to be solved from the 
view point of environment protection as well as of 
economizing the consumption of paint and solvent. 

Particulariy, the air spray gun which is handy and 
can provide a fine and delicate finish is most con- 
20 spicu- ously accompanied by the problem of paint dis- 
sipation and therefore most seriously requires 
improvements in tenms of this problem. 

The most significant cause of paint dissipation of 
an air spray gun is the high air pressure used for 
25 applying paint It is, therefore, the object of the present 
invention to provide a handy air spray gun that can 
satisfactorily atomize paint by using relatively low air 
pressure and hence does not require a special high 
pressure pump. 

30 

SUMMARY OF THE INVENTION 

According to the invention, the above object is 
achieved by providing an air spray gun comprising a 
3S nozzle with a firusbo-conically profiled tip, a cylindrical 
through bore, a pair of V-shaped grooves running 
along said through bore and an oblong opening for 
ejecting paint under a pressure of 1 to 6kgf/cm2 and 
atomizing said ejected paint by compressed air hav- 
40 ing a pressure of 0.5 to 2kgf/cm2, wherein an air cap 
Is arranged to form an annular air outlet between the 
outer periphery of the nozzle tip and a central air outlet 
of the air cap and said nozzle tip is located within in a 
front central through bore of the air cap. 
45 An air spray gun according to the Invention pref- 
erably comprises at least a pair of auxliary air outlets 
arranged in Juxtaposition across the axis of the oblong 
opening to make the air jet streams from said air out- 
lets to cross and crash the paint stream and at least 
50 a pairof angular air outlets to make the airjetstreams 
from said angular air outlets to cross and crash the 
paint stream downstream the firet crossing and per- 
pendicular to the firet air jet streams so that the paint 
may be atomized under relatively low air pressure to 
55 prevent paint dissipation and consequently enhance 
the efficiency of painting. 

Now the present Invention will be described in 
greater detail by referring to the accompanying draw- 
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ings that illustrate prefered embodiments of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view of a first preferred embo* 
diment of the spray gun of the invention, showing only 
the atomizer thereof. 

Fig. 2 is another sectional view of the atomizer of 
Fig. 1 cut along a plane perpendicular to the plane of 
Fig. 1. 

Fig. 3 Is a sectional view of the embodiment of 
Fig. 1, showing the entire spray gun. 

Fig. 4 is a front view of the air cap of the embodi- 
ment of Fig. 1. 

Fig. 5 is a sectional view of a second embodiment 
of the spray gun of the invention, showing only the 
atomizer thereof. 

DETAIl^D DESCRIPTION OF THE INVENTION 

Since the configuration of a spray gun according 
to the Invention is not different from that of known 
spray guns except the atomizer, it will not be des- 
cribed here any further. 

The atomizer of the first embodiment of the inven- 
tion comprises as principal components an air cap 1 
and a paint nozzle 2, of which the latter or the paint 
nozzle 2 has a paint path 3 running along the axis of 
the nozzle 2, in which a needle valve 4 and a valve 
sheet 5 are arranged for ejection of paint and for stop- 
ping ejectton of paint As seen from Figs. 1 and 2. the 
paint nozzle 2 comprises a nozzle tip 6 having a fhis* 
to-conical profile 7 and a through bore 8 accompanied 
atthefrontend by a pairof oppositely arranged V-sha- 
ped grooves 9 running along it so that the nozzle 2 
shows an oblong opening 10. 

The air cap 1 is so designed that said nozzle tip 
6 is located within the central bore 11 of the air cap 1 
and the gap between the peripheral wall of the central 
bore 11 of the air cap 1 and the nozzle tip 6 defines a 
substantially annular air outlet 12. The front end 21 of 
the nozzle tip 6 is located inside the air cap 6 relative 
to the front end 22 of the latter so that the front end 
22 of the air cap 6 shows a shallow recess. While the 
depth of the recess depends on the profile of the 
nozzle tip, it is always found within a given range 
where a substantially annular air outlet is approp- 
riately defined by the front end 21 of the nozzle tip 6 
and the peripheral wall of the central bore 1 1 of the air 
cap 2. In other words, the front end 21 should be 
always found within the thickness of the front end of 
the air cap 6. Although the central bore 11 is prefer- 
ably cylindrical, it may be slightly tapered. The Inside 
of the air cap 1 is in communication with the inside of 
the spray gun via an air valve 13 and an air path 14 
of the spray gun and a pair of auxiliary air outlets 15 
and another pair of auxiliary air outlets 16 are 



anranged outside the central bore 1 1 , of which the air 
outlets 15 are symmetrically arranged and aligned to 
the axis of the oblong opening 1 0 while the air outlets 
16 are symmetrically located at lateral sides of the 

5 opening 10. Each of the pairs of air outlets 1 5 and 16 
may be multiplied and symmetrically arranged. 

Each of the auxiliary air outlets 16 on the lateral 
sides of the opening 16 ejects air to widely diverge 
around the axis, whereas each of the auxiliary air out- 

10 lets 1 5 aligned with the axis of th e opening 1 0 is desig- 
ned to eject an air jet stream with a relatively small 
angle of divergence. A pair of projections are radially 
and symmetrically arranged outside the auxiliary air 
outlets 15, each being provided with an air outlet 16 

15 to eject an air stream with a relatively large angle to 
the axis of the paint jet stream. While there are a pair 
of air outlets 18 are an-anged in this embodiment, two 
or more than two pairs of air outlets 18 may be alter- 
natively provided. These air outlets 18 are in com- 

20 municatlon of said air path 14 via an pattem adjuster 
valve 1 9 so that the air flow rate through the air outlets 
18 and hence the pattern of the paint jet stream may 
be controlled by the extent of opening of the pattem 
adjuster valve 19. 

25 As a paint jet stream is ejected through the oblong 

opening 10 of the nozzle tip 6 into the annular air out- 
let 12, showing initially an oblong cross section similar 
to that of the opening 10, the paint found at and near 
the remote ends of the major axis of the oblong cross 

30 section of the jet stream is atomized by the air running 
through the annular air outlet and deflected toward the 
center of the paint jet stream so that the remaining 
paint is subsequently atomized. Then, the process of 
atomization is furthered particulariy along the minor 

35 axis of the oblong cross section of the paint jet stream 
by the air coming out of the auxiliary air outlets 16, 
which also decelerates the speed of the paint jet 
stream. Any tendency of the paint air jet stream trying 
to diverge along the major axis of its cross section is 

40 suppressed by the air running out of the auxiliary air 
outlets 15 arranged in alignment with the axis of the 
oblong opening 1 0 so that relatively coarse paint par- 
ticles may be brought back to the center of the paint 
jet stream. 

45 The diverging tendency of the paint jet stream is 
further suppressed by the air ejected from the air out- 
lets 18 and the paint jet stream is caused to shown a 
desired pattern of painting. 

Fig. 5 of the accompanying drawings illustrates a 

50 second preferred embodiment of the invention. The 
components of this embodiment which are similar to 
those of the first embodiment are indicated by the 
same reference numerals. 

Nozzle tip 6 arranged at the front end of paint 

55 nozzle 2 has a frusto-conical profile 7 and comprises 
a through bore 6 accompanied at the front end by a 
pair of oppositely an-anged V-shaped grooves 9 run- 
ning along it so that the nozzle 2 shows an oblong 
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opening 10. Air cap 1 is so designed that said nozzle 
tip 8 is located within a central bore 11 of air cap 1 of 
the embodiment and the gap between the peripheral 
wall of the central bore 11 of the air cap 1 and the 
no2zle tip 6 defines a substantially annular air outlet 
12. 

Although the above descn'bed configuration of 
the second embodiment is Identical with that of the 
first embodiment, the fomier differs from the latter in 
that the front end of the nozzle tip 6 is slightly project- 
ing from the front end 22 of the central through bore 
11. 

With such an arrangement, the paint of the paint 
jet stream ejected from the oblong opening 10 of the 
nozzle tip 6 and having, therefore, an oblong cross 
section is atomized by the compressed air ejected out 
of the annular air ouUet 12 of the air cap 1 and the pro- 
cess of atomization is furthered by the compressed air 
coming out of auxiliary air outlets 16 particulariy along 
ttie minor axis of the oblong cross section of the paint 
jet stream. The compressed air reduces the velocity 
with which the air jet stream is ejected. Any tendency 
of the paint air jet stream trying to diverge along the 
major axis of its cross section is suppressed by the air 
running out ofauxillary air outlets 15 arranged in align- 
ment with the axis of the oblong opening 10 so that 
reiath^ely coarse paint particles may be brought back 
to the center of the paint jet stream. 

The diverging tendency of the paint jet stream is 
further suppressed by the air ejected from air outlets 
1 8 arranged outside the auxiliary air outlets 1 5 and the 
paint stream Is made to show a desired pattern of 
painting. 

With each of the above described emfc>odiments, 
when the front end of the nozzle has a diameter of 
2mm and the central through bore 11 of the air cap 
has a diameter of 3 to 4mm, paint can be well 
atomized when the paint is ejected at a rate of 100 to 
SOOccAnin under a pressure of 1 .56l(gf/cm2 and air is 
forced out with a pressure of 0.3 to O.Skgf/cm^ at the 
center, whteh respectively represent approximately 
one fifth of the air pressure and less than one twen- 
tieth of the paint pressure of known air spray guns. A 
low pressure pump or a low pressure tank for an ordi- 
nary air spray apparatus can be used for the purpose 
of the present lnventk)n as a paint pressure lower than 
6kgf/crT^ is involved. It may be understood by those 
who are skilled in the art that an air pressure of less 
than 2kgf/cm2 also provides a major advantage for the 
present inventton. representing less than a half of the 
air pressure involved in known air spray apparatus. 

WHh a low pressure paint atomizer-air spray gun 
according to the Inventtoa the paint ejected from the 
paint nozzle under a pressure low but sufficient to 
torn a paint jet stream shows a flat cross section as 
it comes out of an oblong opening. At this stage, the 
air Jet stream coming out of a substantially annular air 
outlet defined by the faisto-conical profile of the 



nozzle and the central through bore of the air cap col- 
lides the surface of the flat jet stream of paint to 
atomize the paint. Since the front end of the annular 
air outlet Is located close to the paint outlet, the paint 

5 and the air collkie when their velocities are maximal 
so that the atomlzatk)n of paint is carried out effec- 
tively. The flat paint jet stream produces a surface 
area by far larger than that of a comparable round jet 
stream of a conventtonal air spray gun and therefore 

10 the collision of air and paint takes place very effec- 
tively. Moreover, since the lateral sides of the paint jet 
stream found at the ends of the major axis of the cross 
section where atomization tends to be detenred are 
subjected to the shearing resistance of an air jet 

15 stream so that the entire process of atomization is 
conducted very effectively. 

In short, the paint is atomized in the initial stages 
within the central through bore and then, immediately 
thereafter the paint is ejected in a flat jet stream, 

20 further atomized by the air jet stream hitting the sur- 
face of the flat paint jest stream particularly In the area 
along the minor axis of its cross section. Then, at a 
downstream point, a pair of air streams ejected from 
the air outlets oppositely arranged along the major 

25 axis of the cross section of the flat paint stream 
thoroughly atomize the portion of the paint that has 
not been atomized and apply the paint in a desired 
paint pattern. 

As is apparent from the at>ove description, a low 

30 pressure paint atomizer-air spray gun according to 
the Invention can sufficiently and satisfactorily 
atomize paint with relatively low air pressure without 
undesirably reducing the pressure and the velocity 
with which paint is ejected in a jet stream so that paint 

35 can be effectively applied In a desired paint pattern 
without loss through dissipation and consequently the 
efficiency of painting n^y be remarkably enhanced. 

40 Claims 

1 . A low pressure atomizer-air spray gun comprising 
a nozzle with a frusto-conksally profiled tip. a 
cylindrical through bore, a pair of V-shaped 

45 grooves running along said through bore and an 
oblong opening for ejecting paint under a press- 
ure of 1 to 6kgf/cm2 and atomizing saM ejected 
paint by compressed air having a pressure of 0.5 
to 2kgf/cm2, wherein an air cap is arranged to 

so form an annular air outlet between the outer 
periphery of the nozzle tip and a central air outlet 
of the air cap and said nozzle tip is located within 
in a ftont central through t>ore of the air cap. 

55 2. A low pressure atomizer-air spray gun according 
to daim 1. wherein the firont end of the nozzle is 
slightly recessed from the opening of the central 
through bore of the air cap. 
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3. A low pressure atomizer-air spray gun according 
to claim 1, wherein the front end of the nozzle is 
slightly projecting from the opening of the central 
through bore of the air cap. 

5 

4. A low pressure atomizer-air spray gun comprising 
a nozzle with a frusto-conically profiled tip, a 
cylindrical through bore, a pair of V-shaped 
grooves running along said through bore and an 
oblong opening for ejecting paint under a press- io 
ure of 1 to Gkgf/cm^ and atomizing said ejected 
paint by compressed air having a pressure of 0.5 

to 2kgf/cm2, wherein an air cap is arranged to 
fomn an annular air outlet between the outer 
periphery of the nozzle tip and a central air outlet is 
of the air cap and there are provided at least a pair 
of auxiliary air outlets oppositely and symmetri- 
cally arranged at the lateral sides of the oblong 
opening of the nozzle to eject first air jet streams 
colliding the stream of paint and at least a pair of 20 
air outlets oppositely and symmetrically arranged 
on a line perpendicular to the line connecting said 
auxiliary air outlets to eject air jet streams collid- 
ing the stream of paint at a point downstream to 
the point of collision of said f rst air streams. 25 
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@ Low-pressure paint atomlzer-air spray gun. 

@ An air spray gun comprising a nozzle (2) with 
a fnjsto-conlcally profiled tip (7), a cylindrical 
through bore (8), a pair of V-shaped grooves (9) 
running along said through bore (8) and an 
oblong opening (10) for ejecting paint under a 
pressure of 1 to Bkgf/cm^ and atomizing said 
ejected paint by compressed air having a press- 
ure of 0.5 to 2kgf/cm2 therein an air cap (1) is 
anranged to form an annular air outlet (12) 
between the outer periphery of the nozzle tip (7) 
and a central air outlet of the air cap and said 
nozzle tip is located within in a front central 
through bore of ttie air cap (1). The invention 
preferably comprises at least a pair of auxiliary 
air outlets (16) arranged in juxtaposition across 
the axis of the oblong opening to make the air 
jet streams from said air outiets to cross and 
crash the paint stream and at least a pair of 
angular air outiets to make the air jet streams 
from said angular air outiets to cross and crash 
the paint stream downstream the first crossing 
and perpendicular to the first air jet streams to 
that the paint may be atomized under relatively 
low air pressure to prevent paint dissipation and 
oonsequentiy enhance the efficiency of paint- 
ing. 
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